ATF4, an ER stress and hypoxia-inducible transcription factor and its potential role in hypoxia tolerance and tumorigenesis.
Hypoxia/anoxia promotes tumor aggressiveness and negatively impacts tumor response to therapy. Coordinate regulation of HIF-dependent and HIF-independent pathways has been shown to contribute to cellular adaptation to hypoxic stress, and to couple macromolecular synthesis rates to reduced energy availability. An important component of this type of adaptation is the activation of the endoplasmic reticulum kinase PERK by acute or prolonged hypoxia. Activated PERK subsequently induces phosphorylation of the translation initiation factor eIF2alpha and translational upregulation of the transcription factor ATF4. ATF4 is a basic leucine-zipper (bZip) transcription factor, which regulates amino acid metabolism, cellular redox state, and anti-stress responses. ATF4 expression can be regulated at transcriptional, translational, and post-translational levels. The functional activation of ATF4 under hypoxia and the overexpression of ATF4 in hypoxic areas of clinical samples of human tumors suggest that ATF4 plays a role in tumor hypoxic adaptation. Here we summarize recent findings regarding the regulation of ATF4 in transformed cells, clinical tumor samples and tumor models, and speculate on its potential role in tumor progression and chemoresistance.